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ABSTRACT In order to investigate the material advection and diffusion driven by
submarine hydrothermal plumes, the hydrothermal convection in a submarine caldera was
studied by a numerical simulation.
As a result of the computation, hydrothermal flow fields in the submarine caldera were
captured. It was shown that, when the temperature of the water inside the caldera was
stratified, the hydrothermal plumes developed mixing the water near the seabed and
spread horizontally at a height lower than the somma. On the other hand, without
temperature stratification inside the caldera the horizontal spreading took plaoe at the
height of the somma. The behavior of the water at the bottom of the caldera was found
to be different depending on the locations of the hydrothermal vents. That is, the water
lower than the hydrothermal vent was hard to mix.
Although the computational results showed a tendency to equalize the density inside



















Fig. 3 Vertical profiles of temperature, salinity






$\frac{\partial v}{\partial t}+(v\cdot\nabla)v=-\nabla p+\frac{1}{{\rm Re}}\triangle v+F$
$\frac{\partial T}{\partial t}+(v\cdot\nabla)T=\frac{1}{Re\cdot Pr}\triangle T$
$T$ : temperature, $F=(0,0,$ $\frac{Gr}{{\rm Re}}\Delta T)$ : external force










Fig. 4 Computational domain and grid.
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Table 1 4 $\delta T_{h}$
10 $S_{h}$ , $w_{h}=1.25\cross 10^{-3}m/s$
$Q_{h}$
$Q_{h}=$ $\cross$ $(S_{h}\cross w_{h}\cross$ $)$ $\cross\delta T_{h}$
$100\sim 1000MW$
$S_{h}$
(Case IA,IB,II) (Case III)















Case IA $\sim$ II
Fig. 7 $\alpha$





Fig. $8\sim$ Fig. 10 $\beta$ $\alpha$
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Fig. 6 Distributions of advection-diffusion substances $\beta$ in a vertical plane visualized by
shading and contour lines.
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Fig. 8 Vertical profiles of temperature inside the caldera.
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Fig. 9 Vertical profiles of advection-diffusion substances $\beta$ inside the caldera.
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Fig. 10 Vertical profiles of advection-diffusion substances $\alpha$ inside the caldera.
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